guard against it. Some programmes for this are already in place: the UK Engineering and Physical Sciences Research Council, for example, has run mock panels and asked novice reviewers to evaluate projects using proposals and information from previous panels.
Following these recommendations would prepare us to tackle what in my view is the most worrying aspect of research evaluation: the over-reliance on metrics. This distorts the research programmes of early-career scientists. I have seen younger colleagues, in what should be a highly creative stage of their careers, slant their research towards topics they believe will accrue large numbers of citations and appear in journals with high impact factors. Evidence suggests important questions are neglected as a result.
I was lucky. When I began my scientific career in the 1970s, I had no real sense of how my work was cited. My discipline -computational mat erials chemistry -was barely acknowledged by mainstream chemists. If I had been citation-driven, I might have abandoned a field that is now central to developing sophisticated materials including porous catalysts, electronic ceramics and ionically conductive materials. By the 1990s, when citation data became prominent, I was already a full professor.
Metrics cannot be a proxy for expertise. I chaired the chemistry panel of the 2014 Research Excellence Framework, which assessed research units at UK universities. Reviewers read the actual papers, as well as looking at citation data. Bibliometrics should be only one strand of evidence.
Similarly, impact factors tell us about a journal; they cannot be used as a measure of the quality of an individual article in that journal. It was five years ago this month that members of the scientific community launched what is now known as the San Francisco Declaration on Research Assessment, arguing against the use of journal-based metrics to stand in for the quality of individual scientists. Almost 900 organizations have signed on, yet actual changes in behaviour have been slow in coming. I have seen recent cases in which applicants for promotion were obliged by their university to give the impact factors of the journals they had published in.
Overstretched and insecure reviewers reach for bibliometrics because they are easy and quantitative. The impetus for change will not come from ever more arguments against them, but from freeing up and creating more human capacity for research assessment. I hope this month's Three Academy Statement will encourage academic leaders and scientific funders to do so. ■ Richard Catlow is a professor of materials chemistry and catalysis at University College London and Cardiff University, UK. e-mail: richard.catlow@royalsociety.org
